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or abrupt limits. Eccentricity of orbit can never reduce itself quite to zero, by the radiation of energy; because the ability to do so depends upon the presence of the eccentricity itself. Circularity of orbit cannot absorb radial energy to the point where the eccentricity is infinite, because the ability to absorb is lost as the eccentricity increases.
The fundamental law of this equilibrium, as evinced between eccentricity, mass and dimension of orbit, is based upon the conditions found to prevail in our solar system; wherein the few score bodies, the motions of which we can study, have had time, since the dawn of astronomy at least, to settle into stable equilibrium. The existing state of affairs is defined in the equation derived independently by La Place and Lagrange, viz:
M TVT -j^gr-e2 V"S+S7=a constant*                  (28)
This is not an equation of energy-interchange, but one of fact, showing the effect of centuries of energy-interchange. It is incidental to and illustrative of our argument, rather than basic for it. But it is of more than incidental significance that this equation reveals the same general relationship between the factors of energy as those given previously. The three factors of mass, space and eccentricity are linked together, not as a constant sum or a constant ratio, but as a constant product. Any one of the three remaining constant for the time, either of the other two can vary to an unlimited degree; but only as the reciprocal of the third. Neither can be brought to zero by any expansion, however great, of the other. Neither can approach zero without encountering increasing resistance, in the unusual expansion of the other which must accompany it.
In all of these respects, the elementary free mass-pair does not constitute for engineering students a forcible illustration, for here on the earth's surface we have no free mass-pairs big enough to be seen. All that we have which are free are of molecular dimensions, and our knowledge concerning them is chiefly inference. But as consideration turns to the forms of energy other than mechanical, it will appear that all energetic
*The writer ^ is uncertain whether the first factor in this equation should be as printed, or simply M. Consistency with all the other true equations of mechanics would give it the form here printed. But, like all these other basic equations, it is to be found under the cognisance of high authorities in terms of simple M.